3 Figure S2 . Pearson correlation coefficients between GLEAM root-zone SM and corresponding ORCHIDEE SM. Gray pixels indicate non and negative correlations.
4 Figure S3 . Relative RMSE between the daily GLEAM surface SM and the corresponding ORCHIDEE SM.
5 Figure S4 . Relative difference (∆orc-gleam) between the daily GLEAM surface SM (θs,gleam) and the corresponding ORCHIDEE SM (θs,orc).
The ∆orc-gleam is calculated by (θs,orc − θs,gleam)/(θs,orc + θs,gleam).
6 Figure S5 . The trend of GLEAM and ORCHIDEE surface SM. Grid cells with dark circles indicate significant trend (p < 0.05).
7 Figure S6 . Trend of precipitation form the four forcing datasets. Grid cells with dark circles indicate significant trend (p < 0.05).
8 Figure S7 . Relative RMSE between the daily ESA CCI SM and the corresponding ORCHIDEE SM.
9 Figure S8 . Relative difference (∆orc-cci) between the daily ESA CCI SM and the corresponding ORCHIDEE SM. In this study we want to investigate the difference of which meteorological variable among the four forcing leads to the difference of simulated soil moisture. To address this question, we first calculated the averaged MSD D x (see Eq. 6) of meteorological variables and SM. Then the correlation coefficients are estimated between them to discover the highest correlation of D between those meteorological variables and simulated SM. However one question is proposed about the methodology: Why 5 not use the relative D for the analysis to remove potential impacts of magnitude of specific variable on its D? Below, we will discuss and compare the absolute and relative D in a simple example to prove that the relative value is not suitable.
We assume that a variable x from atmospheric forcing dominates the simulated variable y through ORCHIDEE. The relation between x and y can be written as a function: 
Here i is Gaussian noise, which obeys the normal distribution with a mean value of 0 and a uniform standard deviation in all 15 grid cells. Then we have:
Here σ 2 is the variance of { i }. We record the value as E m :
Note that E m varies among the grid cells, which is distributed according to chi-squared distribution. And it is independent to 20 the magnitude of x. The simulated variable y is calculated by Eq. B1. As the ORCHIDEE is a model, with given input, the output is determined by a set of equatons. So the uncertainty is only transferred from the input, as:
Now the averaged SMD of {x m i } can be calculated as:
Here A is used to temporally record constants. As the same as Eq. B6, the averaged MSD of {y m i } can be calculated as: 
